Using GPS and GRACE data to assess Solid Earth elastic parameters at regional scale by Barletta, Valentina Roberta et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Using GPS and GRACE data to assess Solid Earth elastic parameters at regional scale
Barletta, Valentina Roberta; Borghi, A.; Aoudia, A.
Published in:
Geophysical Research Abstracts
Publication date:
2012
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Barletta, V. R., Borghi, A., & Aoudia, A. (2012). Using GPS and GRACE data to assess Solid Earth elastic
parameters at regional scale. Geophysical Research Abstracts, 14, EGU2012-9894.
Geophysical Research Abstracts
Vol. 14, EGU2012-9894, 2012
EGU General Assembly 2012
© Author(s) 2012
Using GPS and GRACE data to assess Solid Earth elastic parameters at
regional scale.
V. R. Barletta (1), A. Borghi (2), and A. Aoudia (3)
(1) DTU Space, Copenhagen, Denmark (v.r.barletta@gmail.com), (2) DIIAR- Politecnico di Milano, Milano, Italy, (3) The
Abdus Salam International Centre for Theoretical Physics (ICTP), Trieste, Italy
We propose a way to combine GPS and GRACE data for regional scale cross check and validation especially
of the most commonly used PREM (Preliminary Earth Reference Model). In form of h and k Love numbers,
global PREM is very often used to simulate elastic rebound due to present-day ice mass loss, to derive the mass
distribution produced by the observed GRACE time series, and it is also used for atmospheric loading correction
both in GPS and in GRACE dealiasing products.
GRACE data provide load estimates, usually given as water equivalent mass distribution, from which one derives
the Earth elastic response, by convolution with suitable elastic green functions, relying on selected Earth model and
related layering and elastic parameters. We calculate at regional scale the time series of monthly uplift associated
with the mass redistribution observed by GRACE implementing the high resolution technique previously tested
and used in literature to calculate uplift over the Alps caused by glacier shrinkage.
By comparing the periodic signal coming from GPS vertical time series with the uplift signal generated by the
monthly mass distribution from GRACE data, we find a very good correlation for the majority of the GPS stations.
Remarkably, we find that the calculated uplift shows periodic behaviours with amplitudes that match those of the
GPS stations, depending on the Earth model used and especially on the elastic parameters of the mantle.
We tested this method over the region of the European Alps and we show that global PREM, in that region,
produces simulated uplift which overestimates the observed amplitude by 60%.
So, by tuning the elastic parameters of the mantle we derive a more suitable regional Earth model for the Alps. The
same approach can be applied in all those other regions, such as Greenland and Antarctica, where mass balance is
of critical importance.
